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Abstract 
This paper aims to examine how information technology infrastructure flexibility interacts with 
innovation generation influencing the adaptability in electronic supply chains. A novel research model 
comprises three constructs and three research hypotheses, with innovation generation as mediating 
constructs. The empirical study is conducted on electronic supply chains, with data collected from 
Taiwan’s manufacturing firms. The findings of the study provide useful insights into how electronic 
supply chain members should reinforce their open innovation via enhancing the innovation generation 
and in turn enhance the adaptability for the electronic supply chain as a whole. 
Keywords: Information Technology Infrastructure Flexibility, Innovation Generation, Adaptability, 
Electronic Supply Chains, Open Innovation. 
 
 
 
 
 
 
 
 
 
 
 
 
ASSESSING THE IMPACT OF INNOVATION GENERATION 
ON ADAPTABILITY IN ELECTRONIC SUPPLY CHAINS 
1. INTRODUCTION 
Adaptability has become an increasingly important issue of electronic supply chains’ competitive 
advantages (Makris et al., 2008). Electronic supply chain management (e-SCM) is defined as the 
physical implementation of supply chain management process with a support of information technology 
while also attempting to make a distinction from the concept of supply chain management (Ke et al., 
2009; Wu & Chang, 2012). A primary objective of adaptability is to enhance performance of electronic 
supply chains such as speed up the services to customers (Bharadwaj, 2000), which is important to 
response the challenge of environment. For an electronic supply chain as a whole to achieve a 
competitive advantage, an electronic supply chain’s members must enhance their adaptability. 
To achieve full advantages of an electronic supply chain, manufacturers must understand the factors 
that affect their partners’ adaptability within it. Research on this important issue has focused on finding 
a comprehensive approach to adaptability including taking analytical dimensions (Grzegorz & Adam, 
2013), designing resilient supply chains (Karine, 2013), leveraging environmental management 
capability and performance (Wong, 2013), or the influence of outsourcing (Weigelt & Sarkar, 2012). 
Little has examined the inter-relationship between information technology infrastructure flexibility and 
innovation generation that affect adaptability and these relationships, despite being an important issue 
in inter-organizational research (Roy et al. 2004; Cheng et al., 2014).  
To address the important issue of adaptability improvement in the context of electronic supply 
chains, this paper first examine how the information technology infrastructure flexibility affects 
inter-organizational adaptability. Then, we look into how innovation generation affects the connection 
between information technology infrastructure flexibility and inter-organizational adaptability. 
Specifically, we examine how adaptability mediated the relationship between information technology 
infrastructure flexibility and adaptability. To verify this research model, an empirical study of Taiwan’s 
top 1500 manufacturing firms and their supply chain suppliers and subcontractors was conducted. 
In the following sections, Section 2 presents theoretical framework and hypothesis development. 
The data collection method and research design are described in Section 3, and the study findings are 
presented in Section 4. Finally, Section 5 provides a discussion of the results, and Section 6 concludes 
the paper and offers directions for future research.  
2. THEORETICAL FRAMEWORK AND HYPOTHESIS 
DEVELOPMENT 
Figure 1 shows the research model with the factors. It begins with information technology 
infrastructure flexibility and then proceeds on to the innovation generation which also affects 
adaptability. Three hypotheses were tested with respect to this model. Each hypothesis is indicated by 
the letter H and a number. The arrows indicate the hypothesized relationships, and the plus signs 
indicate positive relationships respectively. 
 
 
 
 
 
 
 
 
 
Figure 1.The Research Model. 
Ray et al. (2005) mention that flexible information technology infrastructure can help companies 
quickly develop information technology in customer service process and grasp the new market 
opportunities more quickly. In other words, these parties will purchase a new technology or 
combination of technologies introduced commercially to meet market changes and customer needs 
(Chong et al., 2011). To facilitate adaptability, information technology infrastructure flexibility is very 
important because it allows using information technology to bring the value that can be used in 
business processes and to better improve the overall operation of the commercial value. With 
information technology infrastructure flexibility between partners will improve inter-organizational 
adaptability. It is thus hypothesized that: 
Hypothesis 1: Information technology infrastructure flexibility is positively related to adaptability 
Bowman and Hurry (1993) explain that information technology infrastructure assets of the enterprise 
will be regarded as an important development orientation, and it is helpful in changing the competitive 
business strategies to promote the development of high-level technical knowledge. In line with 
organizational behavior literature, information technology infrastructure flexibility allows using 
information technology to bring the value that can be used in business processes and to better improve 
the overall operation of the commercial value to facilitate innovation generation (Tarafdar & Gordon, 
2007; Liu et al., 2013). As such, establishing flexible information technology infrastructure in an 
electronic supply chain increases sharing relevant information and expertise, thus enhancing the 
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development of new products and technological innovation generation. Accordingly, it is hypothesized 
that: 
Hypothesis 2: Information technology infrastructure flexibility is positively related to innovation 
generation. 
Innovation generation is defined as the introduction into the market of technologically new or 
improved products (Pérez-Luño et al., 2011). In an electronic supply chain, innovation generation 
involves changes in product, process, or service that either reduces cost, thus enhancing their 
adaptability (Roy et al., 2004). To enhance inter-organizational adaptability, manufacturing firms often 
depends on a high degree of innovation generation that it develops and implements with their electronic 
supply chain partners. It's thus hypothesized that: 
H3：Innovation generation are positively related to adaptability 
3. RESEARCH METHOD 
To develop the survey instrument, pools of items are identifies from this literature in order to 
measure the constructs of this research model. All measures of this survey instrument were developed 
from the literature. The expressions of these items are adjusted, where appropriate, to the context of 
marine transportation logistics. The items measured on a seven-point Likert scale, ranging from 
‘strongly disagree’ (1) to ‘strongly agree’ (7). In order to improve content and appearance of the 
18-item questionnaire, a pre-test of it was performed on a sample comprising three academic 
researchers and five Ph.D. Students. The qualified firms for this study require a considerable 
experience in e-SCM practice that larger firms would be more likely to have these experiences. The 
empirical study aims at top 1500 manufactory enterprises selected from directories of 2013 Business 
Weekly top 1500 firms in Taiwan. This resulted in 305 effective responses and a total response rate of 
20.3%. A Chi-square analysis of the industry distribution of the respondents showed no difference 
from the industry distribution of all the firms used in the survey. This suggested no non-response bias 
in the returned questionnaires.  
4. RESEARCH RESULTS 
Structural equation modeling (SEM) with AMOS 17.02 was used to test and analyze the 
hypothesized relationships of the research model. SEM aims to simultaneously examine the 
inter-related relationships among a set of posited constructs, with each construct being measured by 
one or more observed item(s) (measures). Table 1 refers to the inter-correlations between three 
constructs of the structural model, which supports the positive and negative relationships of the 
research model in Figure 1.  
Table 1.  Correlation matrix of constructs 
 (A) (B) (C) 
(A) Information Technology Integration(ITI) 1.000   
(B) Innovation Generation(IG) 0.730*** 1.000  
(C) Absorptive Capacity (AC) 0.549*** 0.748*** 1.000 
*** denote significance atα= 0.001 
SEM involves the analysis of two models: a measurement (or confirmatory factor analysis) 
model and a structural model (Anderson & Gerbing 1988). The measurement model specifies the 
relationships between the observed measures and their underlying constructs, which allowed to 
inter-correlate, and the structural model specifies the posited causal relationships among the constructs. 
Table 2 summarizes the assessment results of the measurement model. This paper followed the 
procedure suggested by (Baron & Kenny, 1986) and tested the mediating effects of the model. The 
results show that innovation generation partial mediated the relationship between information 
technology infrastructure flexibility and adaptability. 
Table2. Assessment results of the measurement model 
Construct Items 
Standardized 
loading 
Standardized 
error 
t value SMC CR 
Information 
Technology 
Integration 
ITI1 
ITI2 
ITI3 
ITI4 
ITI5 
0.841 
0.942 
0.865 
0.910 
0.854 
0.321 
0.155 
0.163 
0.152 
0.283 
11.781*** 
8.470*** 
9.215*** 
8.076*** 
9.215*** 
0.707 
0.887 
0.845 
0.828 
0.730 
0.916 
Innovation 
Generation 
 
IG1 
IG2 
IG3 
IG4 
0.889 
0.882 
0.852 
0.873 
0.154 
0.148 
0.231 
0.243 
10.853*** 
12.911*** 
12.789*** 
12.600*** 
0.789 
0.778 
0.726 
0.762 
0.928 
Absorptive 
Capacity 
 
AC1 
AC2 
AC3 
AC4 
AC5 
AC6 
AC7 
AC8 
AC9 
0.719 
0.712 
0.805 
0.608 
0.711 
0.809 
0.802 
0.771 
0.661 
0.314 
0.267 
0.323 
0.292 
0.343 
0.316 
0.328 
0.359 
0.346 
8.418*** 
9.017*** 
4.894*** 
9.127*** 
8.771*** 
8.021*** 
7.559*** 
6.819*** 
8.089*** 
0.568 
0.612 
0.832 
0.369 
0.539 
0.687 
0.698 
0.741 
0.612 
0.938 
***denotes significance atα=0.001. 
Information technology infrastructure flexibility is no significantly associated with adaptability. 
Innovation generation positively mediated the relationship between information technology 
infrastructure flexibility and adaptability. Figure 2 shows the structural model with the coefficient 
for each path (hypothesized relationship), where a solid line indicates a supported relationship. 
The overall fit of the structural model is acceptable, since all measures of fit reach an acceptable level 
(χ2 = 310.7, df = 162, p < 0.01; GFI = 0.912; AGFI = 0.901; CFI = 0.919; NFI =0.901; 
RMSEA=0.048). The result shows that information technology infrastructure flexibility (H1: γ = 0.052, 
t = 1.217, p > 0.05) is significantly associated with adaptability. Information technology infrastructure 
flexibility (H2: γ =0.415, t = 4.294, p< 0.001) are significantly associated with innovation generation. 
Innovation generation have positive impact on adaptability (H3: γ =1.412, t = 4.012, p< 0.001). 
 
 
 
 
 
 
 
 
 
*** denote significance at α= 0.001. 
Figure 2.The Structural Model. 
5. DISCUSSION  
In Taiwan’s electronic supply chains, information technology infrastructure flexibility does not 
play a significant role in inter-organizational adaptability. This result seems to reflect the development 
of flexible information technology infrastructure between electronic supply chain members is not 
enough. To maximize advantages of inter-organizational adaptability through innovation generation 
activities, it is of strategic importance for the electronic supply chain members to recognize the 
establish activities of innovation generation. 
Conforming to the hypothesis, the results show that information technology infrastructure 
flexibility is the major factor influencing to innovation generation. This may reflect that they can 
promote the effects of innovation generation through information technology infrastructure flexibility 
of the electronic supply chain. This finding is in line with previous research on the subject. 
Information technology infrastructure flexibility is an important element to keep innovation generation 
between electronic supply chain members. Therefore, this finding suggests that a good practice in 
forming an inter-organizational relationship in electronic supply chains is to reinforce their 
information technology infrastructure flexibility and thus encourage innovation generation activities. 
Innovation generation shows evidence of a positive relationship with adaptability in Taiwan’s 
electronic supply chains. This is in accordance with the findings of Roy et al. (2004). That is when 
members have better innovation generation, and then improve production process and increase the 
quality of new product or service in Taiwan's electronic supply chains. This finding suggests that 
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innovation generation play significant roles in inter-organizational adaptability of electronic supply 
chains when members are in a highly competitive market. To response to market opportunities and 
achieve inter-organizational adaptability, the relevant parties should reinforce their innovation 
generation behaviors and activities. 
5.1 Theoretical implications 
With the development of the new research model, the theoretical contributions of this paper to the 
literature are described as follows. The results from our study contribute to the inter-organizational 
adaptability literature. Specifically, although innovation generation is a central notion in the literature, 
notable gaps remain in understanding its impact on inter-organizational adaptability (Roy et al. 2004; 
Cheng et al., 2014). This paper attempted to fill the gaps by identifying information technology 
infrastructure flexibility and innovation generation and investigating their influences in 
inter-organizational adaptability. For instance, this study makes a theoretical contribution in linking 
information technology infrastructure flexibility with innovation generation and inter-organizational 
adaptability for exploring the inter-organizational relationships between electronic supply chain 
members. The theoretical framework of the model can be applied to other forms of inter-organizational 
relationships involving adaptability. 
5.2 Managerial and practical implications 
This study provides insights for managers and practices seeking to improve inter-organizational 
adaptability in electronic supply chains. Inter-organizational adaptability is increasingly popular to 
managers because business relationships are enhanced to achieve corporate goals and facilitate sustain 
competitive advantages (Bharadwaj, 2000; Makris et al., 2008; Grzegorz & Adam, 2013). Our findings 
on the effects of information technology infrastructure flexibility and innovation generation, not only 
are consistent with prior studies, but also examine how adaptability is significantly affected by 
information technology infrastructure flexibility through other mediating variables such as innovation 
generation. The most important managerial implication and practical insights are that developing 
positive and strong open innovation is the key to enhancing inter-organizational adaptability in 
electronic supply chains. Therein, relevant parties can develop open innovation by focusing on 
activities that would enhance information technology infrastructure flexibility and improve activities 
that would reinforce the activities of innovation generation. The improvement of open innovation via 
enhancing the innovation generation can then be achieved, efficiently and effectively, leading to the 
sustainability of inter-organizational adaptability. 
6. CONCLUSION AND FUTURE RESEARCH 
It is of strategic importance for an organization to understand the factors influencing the adaptability 
developed and implemented with its partners in an inter-organizational relationship such as electronic 
supply chains. To the best of our knowledge, this empirical research is among the earliest studies 
attempting to address the issues of information technology infrastructure flexibility and innovation 
generation to improve adaptability in the context of electronic supply chains. A significant finding is 
that innovation generation is the pivot of the influencing factor. 
Despite these contributions, this study suffers from methodological limitations typical of most 
empirical surveys. The resultant findings of the study cannot be generalized for all forms of electronic 
supply chains, as these findings reflect the setting of Taiwan’s electronic supply chains only. Collecting 
data from both partners would advance our understanding of the working of relational governance and 
its effect on relational risk and inter-organizational knowledge sharing. To address these inherent 
limitations, future research on cross-industrial studies on various forms of supply chains would be 
worth conducting in order to investigate whether differences between supply chains exist in relation to 
the inter-relationship effects that affect inter-organizational adaptability and these relationships. Given 
that the current study focuses on the effects of moral orientation and relational risk, future theoretical 
and empirical studies could explore whether alternative constructs affect inter-organizational 
adaptability among information technology infrastructure flexibility and innovation generation.  
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